Changing residents' recycling behavior at the source of waste generation is a fundamental way to solve the environmental and resource problems caused by express delivery packaging waste. Information intervention is a common means to help transform individual environmental protection behavior. In this study, behavioral experiments were used to examine the changes in individual express packaging waste recycling behaviors under the intervention of written and pictorial information. Differences in information processing and behavior decision-making among individuals (N = 660) categorized as self-interested, pro-relation, or pro-social were analyzed. Results showed that (1) recycling behavior is divided into persuasive, purchasing, disposal, and civil behavior.
Introduction
Data from China's National Post Office and the Beijing Printing Institute show that in recent years, China's express delivery volume has exceeded 2 billion pieces, generating a total of about 4 million tons of packaging waste (SPBPRC, 2018) [1] . However, the express packaging recycling rate is less than 20%, and express packaging waste has caused serious harm to the urban ecological environment (Duan et al., 2017) [2] . How to solve the pollution problem caused by express delivery packaging waste and realize the reuse of resources has become an important issue in the field of resources and environmental management. The separation at source and the recycling of waste is the basic premise underlying pollution reduction and effective recycling, and both actions determine whether the whole process of waste recovery and reduction can be effectively carried out (Andrews et al., 2013; Chen et al., 2018) [3, 4] . Effective guidance for and intervention in an individual's express packaging magazines, and other media to interact with consumers and intervene to provide information, and explored the impact of information intervention in different media forms on individual food waste behaviors. The other popular mode of communication is through individualized brochures, symposia, face-to-face interviews, and other means of small (highly focused) information dissemination methods (Geller, 1981; McMakin et al., 2002; Howell, 2014) [9, 18, 19] . For example, Geller (1981) [18] organized several educational workshops on energy utilization and measured their effects on energy saving. Information on energy conservation measures was provided at the seminars, and each participant also was given a control device and a brochure containing energy conservation information. The research demonstrated that the workshops effectively changed the attitude and intention of individuals towards energy utilization.
However, scholars do not agree on whether information intervention is the key factor in determining individual environmental protection behavior. Staats and Hartig (2004) [20] studied the impact of the combined use of information supply, social interaction, and feedback on household behavior. Through a 3-year longitudinal tracking study, they found that project participants in an ecological group (150 people) changed half of the 38 family behaviors investigated, resulting in corresponding reductions in four types of specific measures of resource use. However, these results are not consistent with those of McMakin et al. (2002) [19] , who explored the effect of customized information on household energy saving. By intervening with information for residents in two military facilities who did not have to pay their own utility costs, the researchers showed that the energy saving among the experimental group receiving information was no better than that of the control group that received no information. Similarly, Young et al. (2016) [10] found that participants who received social media and e-newsletter interventions, as well as the control group that did not receive information, all showed significant self-reported reductions in food waste and pointed out that social media does not seem to sufficiently replicate the effect of "face-to-face" interaction. Wang et al. (2018) [21] found that information disclosure could not directly affect residents' behavioral intention to recycle e-waste, but it could indirectly affect residents' intention through two intermediary variables: personal norms and recycling attitude.
Although the results about the impact of information intervention are inconsistent, most scholars believe that the information intervention is longer lasting and a more conducive stimulus to the formation of autonomous environmental awareness and environmental attitudes than are other measures. Furthermore, information to promote the spontaneous transition of environmental behavior, as well as the effect of small-scale public information intervention, is more effective than other types.
Relevant Studies on the Structural Dimensions of Waste Recycling Behavior
Most of the existing research on waste recycling behavior focuses on the influencing factors, and there are few studies on the conceptual structure of behavior itself. Waste recycling behavior is a special and specific environmental behavior, the dimensions of which can be gleaned from the relevant research on environmental behavior structure. In the past, scholars have divided environmental behavior structure based on research needs; consequently, there is no unified structural model. Sia et al. (1986) [22] made a detailed study of environmental behavior from five aspects of persuasion, consumption behavior, daily ecological management, legal action, and political action according to the expression form of behavior. Thapa (2010) [23] believed that environmental behaviors included political action, resource recycling, environmental education, green consumption, and community activities. Similarly, based on the expression form of behavior, Smith-Sebasto and D'Costa (1995) [24] divided environmental behavior into six categories: citizen behavior, education behavior, financial behavior, legal behavior, practical behavior, and persuasion behavior. Lee et al. (2013) [25] further refined the structural dimension of environmental behaviors and constructed a seven-factor structure of responsible environmental behaviors from the perspective of community tourists, i.e., civil behaviors, financial behaviors, physical behaviors, persuasion behaviors, sustainable behaviors, pro-environment behaviors, and environmentally friendly behaviors. [26] based on the spatial domain of behavior, made a systematic analysis of environmental behavior from domestic, workplace, and public environments. Further, they divided the environmental behavior exhibited in different spaces into basic environmental behavior, decision-making environmental behavior, interpersonal environmental behavior, and civil environmental behavior.
Although the structural division of environmental behavior is not uniform, the relevant literature indicates that all scholars have refined the category of environmental behavior according to the behavior form characteristics. In the structural division, these characteristics are mainly embodied in two aspects: an individual's own behavior and behavior that drives others to participate in environmental protection actions. Personal behavior mainly includes daily consumption, management, and other behaviors. Promoting others' participation in environmental action mainly includes persuading others, advising relevant departments, and participating in supervision. This classification (or structure) provides a reference for the design of measurement scales and the division of the structural category for express packaging waste recycling behavior.
Relevant Studies on Value Orientation and Its Influence on Individual Waste Recycling Behavior
Values are the lowest and most critical psychological characteristics of an individual and refer to the goals or standards that play a guiding role in a person's life. Values are generally regarded as the main factors influencing the formation of certain attitudes and behaviors (Kristiansen and Zanna, 1994) [27] . Generally speaking, in an individual's daily activities, values are mainly reflected in the tendency towards egoism, which is also consistent with the view assumed by rational people. However, Freud et al. (1993) [28] pointed out that people often impose restrictions (which were termed "civilized" tendencies) to satisfy themselves. Scholars regard this concern for one's family, friends, or country as altruistic rather than self-interested (Fehr and Fischbacher, 2003) [29] , and this belief has led to the emergence of the theory of altruistic behavior, which is broadly defined as providing time, resources, or the ability to help others. Based on this definition, the individual behavior mechanism model of "self-regarded and altruistic" is generally accepted by scholars, and the more developed and cooperative human society is, the more often this behavior mechanism is exhibited.
In the field of resources and environment, the value-basis theory (which is based on environmental awareness) holds that ecological values directly or indirectly influence the formation of individual ecologically centered environmental attitudes (Thompson and Barton, 1994) [30] . Schwartz (1992 Schwartz ( , 1994 [31, 32] applied the individual value system to a study of residents' environmental behavior and found that individuals with socially altruistic values or self-transcendence values were more willing to sacrifice some personal interests, more likely to engage in altruistic behavior and exhibit environmentally friendly behavior, and needed to cooperate with others more, compared to persons showing individualism or possessing self-enhancing values. Similar conclusions have been verified by Stern et al. (1995) [33] and Stern et al. (1998) [34] . Many other studies have also confirmed that values influence consumption behaviors, energy management behaviors, political behaviors, and environmental citizenship behaviors of environmentally oriented residents. McCarty and Shrum (2001) [35] believed that residents with collectivist values are more cooperative than individualists. Barr (2003) [36] studied residents' waste recycling behaviors and determined that environmental values, psychological variables, situational variables, and other factors jointly influence environmental behaviors.
Environmental values significantly influence three kinds of household waste recycling behaviors: recycling, reuse, and reduction. Howell (2014) [9] investigated the urban residents in the United Kingdom and found that social altruistic values were the main factor influencing adoption of a low carbon lifestyle. Ecological values were also an influencing factor, but concern for the environment was not the main motivation for changing the original way of life; rather, respondents' lifestyle changes were more due to attaching importance to human interests. Therefore, scholars think that altruistic values have a more significant effect on the behavior associated with low carbon lifestyles than do environmental concerns. [37] also pointed out in their study of negative environmental behaviors that spontaneous behaviors are derived from an individual's inherent value orientation. Han (2015) [38] and Liu et al. (2018) [39] further verified the influence of values on individuals' pro-environment behaviors through the "Value-Belief-Norm" Theory.
In general, individual values based on self-interest and altruism have been used widely in the field of resources and environment to analyze the internal psychological mechanism of individuals in the selection of environmental behavior. At the same time, some scholars define individual criteria and standards exhibited in constructing an ecological environment as "ecological values" and have conducted in-depth studies on them. Most studies have found that individual values have a significant predictive role in environmental behavior.
Based on the foregoing analysis of relevant scientific literature, this study was designed to explore the differences in behavior responses to information intervention of individuals with different value orientations.
Experimental Design and Implementation
In this study, random intervention experiment was used to explore the impact of information intervention on the recycling behavior of individuals with different value orientations. The operation steps of random intervention experiment can be summarized as "three steps": conducting baseline investigation, conducting intervention experiment, and evaluation survey (Steg, 2008; Bamberg and Schmidt, 2003) [5, 7] . By comparing the differences of the same samples before receiving information intervention and after it, the effectiveness of different types of information intervention can be tested and observed.
Experimental Subjects and Tools
Jiangsu Province has the fastest economic development of all Chinese provinces and a higher than average level of urbanization and consumption of resources. The express service package delivery volume in Jiangsu is among the highest three in the country every year. As a "demonstration area to solve the constraints of resources and environment in China", Jiansu proposed a low carbon, green, and sustainable strategic framework in 2010 [40] . Xuzhou City is located in the north of Jiangsu Province. In recent years, the growth rate of express service package deliveries in Xuzhou has exceeded 80% and ranked first in Jiangsu (JPPO, 2018) [41] . Thus, express package deliveries to Xuzhou City residents are indicative of how this volume may increase elsewhere. Consequently, Xuzhou City residents were selected as the subjects for this research. To ensure the rationality of the sample group distribution and prevent the spread of information between the experimental group and the control group, participants were selected from randomly distributed locations in more than 100 communities in the Gulou District, Yunlong District, Quanshan District, Tongshan District, and Jiawang District of Xuzhou.
The total number of mobile phone users in China reached 1.47 billion in June 2018, and the number of mobile Internet users reached 1.06 billion (MII, 2018) [42] . WeChat is the most popular instant messaging service in China. With more than 1 billion active users monthly, WeChat has become an indispensable part of Chinese daily life. In addition, as a relatively new type of media conduit, the mobile Internet has broken through the traditional restrictions associated with communication only at fixed locations. Through the mobile Internet, information intervention can be made during individuals' normal daily routines in ways that are convenient and low-cost, and will not impose pressure brought by the expectations and norms of others. Research on the use of mobile phone-based new media for information intervention is also increasing (Brazil & Caulfield, 2013; Geng et al., 2016) [6, 43] . Therefore, in this study, the WeChat mobile platform was used to conduct information intervention experiments.
Design of Survey Scales and Information Intervention Materials
Two survey scales, namely, the value orientation scale and the urban residents' waste recycling behavior scale, were developed. On the basis of literature research and interviews with experts, a related measurement scale (Wang, 2016) [44] was adapted for the national conditions of China to measure the orientation of individual values regarding the attribute of group interests from the aspects of the individuals' concern for themselves, family, friends, and social groups. Combined with the relevant characteristics of the recycling process of express packaging waste, the waste recycling behavior scale was designed from the perspective of individual daily use selection, post-use disposal, use of persuasion, and civic behavior.
To test the feasibility of the scales, a preliminary survey was conducted in September 2017. A representative sample of potential respondents was identified by the pre-stratification method based on the individual's age, gender, and income. Next, 232 questionnaires of urban residents in Xuzhou were randomly collected by means of a network survey, among which 205 were valid. The reliability and validity of the scales were analyzed, and the final survey scales (and questionnaire) were formed after modifying the survey questions based on the preliminary survey.
"Before" and "After" questionnaires were developed to survey respondents before and after information intervention, respectively. The "Before" questionnaire consisted of three parts. The first part addressed basic information about the respondent, including sex, age, education, monthly income, state of health, online shopping frequency, interpersonal relationship quality, and the last digits of the respondent's mobile phone number (for identification and differentiation). The remaining two parts were comprised of the value orientation scale (11 items) and the waste recycling behavior scale (14 items) to measure the value orientation of the respondent and the initial characteristics of the respondent's participation in waste collection, respectively. A 5-point Likert scale was used to evaluate waste disposal behavior, and all scores were self-assessed by the respondents. For example, the statement "put the recyclable express packaging (such as recycling waste paper box, waste paper bag, etc.) in the designated garbage can/garbage truck" was designed to measure the disposal aspect of an individual's waste recycling behavior. In the Likert scoring, "1" meant "completely non-conforming", "2" meant "not too conforming", "3" meant "general", "4" meant "more consistent", and "5" meant "fully conforming". The "After" questionnaire consisted of only two parts. The value orientation scale that was used in the "Before" questionnaire was omitted from the second questionnaire.
Information intervention materials mainly concerned the aspects of resource conservation, physical health, living environment, economic income, emotional satisfaction, etc., and were developed based on literature research (such as Wang, 2016) [44] and expert consultation. In the design of the intervention materials, two different forms of presentation were adopted: written (text-based) and pictorial (picture-based). Both presentation forms were consistent in content.
Experiment Implementation
The study consisted of an information intervention experiment conducted from March to May 2018. The experimental implementation process is shown in Figure 1 and described in subsequent sub-sections.
Questionnaire Testing and Participant Selection and Grouping
First, communities in each region of Xuzhou were selected. Then, families in each community were randomly selected and visited by the research team. Family representatives (one family member per sample family) were asked to complete the baseline face-to-face questionnaire survey in return for a small free gift. The questionnaire answers were self-assessed and mainly designed to measure the respondent's basic characteristics, value orientation, and express packaging waste recycling behavior. Before conducting the survey, a member of the research team explained the purpose of the survey and informed participants that the survey results would be used only for scientific research and personal information would be kept confidential; the importance of carefully and truthfully filling out the questionnaire was emphasized. After the questionnaire had been completed, the research team asked whether the respondent (family) was willing to utilize WeChat to participate further in the experiment, and the team explained that information packets would be issued to them, followed by a final questionnaire. Ultimately, 889 respondents completed the baseline questionnaire, and 757 persons expressed willingness to participate in the experiment through the WeChat service. The entire baseline survey was conducted from 2 March 2018 to 1 April 2018. Next, a reliability/validity test and factor analysis were conducted based on data collected in the "Before" survey. The calculated "Cronbach a" coefficients (0.877 for orientation scale and 0.856 for the waste recycling behavior scale) were both high and indicated the questions were reliable. In the validity test, the KMO values of both scales exceeded 0.9; furthermore, the significance level of the Bartlett spherical test was 0.000, indicating that both scales were valid and suitable for factor analysis. SPSS 21.0 software (IBM Corp., Armonk, NY, USA) was used to conduct exploratory factor analysis on the scales. Using principal component analysis, the orthogonal rotation method with maximum variance was selected, and the extraction criteria of factors with eigenvalues greater than 1 were used to analyze the value orientation and waste recycling behaviors. The total variance contribution rates were 67.318% and 69.635% for the value orientation and waste recycling behavior scales, respectively, with high explanatory rate. The results of the factor loading of orthogonal rotation with maximum variance are given in Table 1 and show that the 11 items comprising the values orientation scale were distributed in three principal factors.
Based on the item's basic content and related literature, the original altruism value orientation was divided into "pro-relation value" and "pro-social value", thus forming the three-dimensional structure of value orientation, namely, egoistic value orientation, the pro-relation value orientation, and the pro-social value orientation. In practice, self-interested individuals tend to put their own interests and values ahead of all others, whereas pro-relation individuals tended to put the interests and values of family, relatives, and friends in first place. Pro-social individuals tended to put the interests and values of social development, health, and stability as their top priority.
The 14 items of the express package waste recycling behavior scale were well distributed among four primary factors. Based on the content of items and the related literature, recycling behavior was divided into four kinds: persuasive behavior, purchasing behavior, disposal behavior, and civil behavior. Persuasive behavior refers to persuading other people to participate in waste recycling Next, a reliability/validity test and factor analysis were conducted based on data collected in the "Before" survey. The calculated "Cronbach a" coefficients (0.877 for orientation scale and 0.856 for the waste recycling behavior scale) were both high and indicated the questions were reliable. In the validity test, the KMO values of both scales exceeded 0.9; furthermore, the significance level of the Bartlett spherical test was 0.000, indicating that both scales were valid and suitable for factor analysis. SPSS 21.0 software (IBM Corp., Armonk, NY, USA) was used to conduct exploratory factor analysis on the scales. Using principal component analysis, the orthogonal rotation method with maximum variance was selected, and the extraction criteria of factors with eigenvalues greater than 1 were used to analyze the value orientation and waste recycling behaviors. The total variance contribution rates were 67.318% and 69.635% for the value orientation and waste recycling behavior scales, respectively, with high explanatory rate. The results of the factor loading of orthogonal rotation with maximum variance are given in Table 1 and show that the 11 items comprising the values orientation scale were distributed in three principal factors.
The 14 items of the express package waste recycling behavior scale were well distributed among four primary factors. Based on the content of items and the related literature, recycling behavior was divided into four kinds: persuasive behavior, purchasing behavior, disposal behavior, and civil behavior. Persuasive behavior refers to persuading other people to participate in waste recycling behavior. Purchasing behavior refers to the behavior that requires the use of green, recyclable express parcel packaging during online shopping. Disposal behavior refers to separation and recycling actions. Civil behavior refers to the suggestion and supervision of relevant government departments and public welfare activities for better recycling and utilization of express packaging waste. Based on the factor division of value orientation, respondents were placed into one of three categories, namely, egoism group (A), pro-relationship group (B), and pro-social group (C). Then, each group was subdivided into three sub-groups, and respondents were assigned to each sub-group randomly, yielding a total of 9 groups of respondents (A1, B1, C1, A2, B2, C2, A3, B3, and C3). Collectively, groups A1, B1, A2, B2, A3, and B3 were the "experimental group" that received information intervention, and groups C1, C2, and C3 were the "control group" that did not receive information intervention.
Information Intervention and Process Control
According to the grouping of participants, nine different WeChat groups were established. The previously prepared intervention information was then sent to the experimental groups at random. Participants in groups A1, A2, and A3 were sent written information; those in groups B1, B2, and B3 were sent pictorial information; and participants in the control groups C1, C2, and C3 were not provided any information. The information was sent five times, once every two days. No information was transmitted for the next week.
Considering that individuals with different value orientations pay attention to different types of information, the intervention information addressed four topics. The first and second information interventions both emphasized that classifying and recycling express delivery packaging waste can save natural resources. The third and fourth messages emphasized that sorting and recycling of express delivery packaging waste can improve the living environment and health conditions. The fifth message highlighted the economic benefits of sorting and recycling express delivery packaging waste.
Post Information Intervention Assessment
The experimental intervention process lasted from 15 April 2018 to 1 May 2018, and the "After" questionnaire survey was conducted on 2 May 2018. All participants completed the questionnaire online via WeChat. As briefly indicated in Section 3.3.1, the "After" questionnaire consisted of two parts. The first part was the basic demographic information about the respondent. The second part measured the change in express delivery packaging waste recycling behavior of the participants and was in accordance with the scale of the waste recycling behavior in the baseline survey used in the "Before" questionnaire. A total of 660 valid questionnaires were collected after discounting previous responses from participants who quit the experiment for various reasons. Similar to the pre-intervention questionnaire analysis, a reliability and validity test was conducted on the collected survey data. The "Cronbach a" coefficient of the value orientation scale was 0.852, indicating the reliability and stability reached a high level. In terms of validity, the KMO value of the value orientation scale was 0.902, and the significance level of the Bartlett spherical test was 0.000. The validity of the scale data was also tested, and the sample data was scientific and reasonable.
Data Analysis

Differential Analysis of Recycling Behavior among Individuals with Different Demographic Characteristics
An independent samples t-test and one-way ANOVA were used to explore the differences in recycling behavior among individuals with different demographic characteristics (sex, age, education, monthly income, state of health, online shopping frequency, and interpersonal relationship characterization). The results presented in Table 2 show that individual express packaging waste recycling behavior was significantly different for participants with different education backgrounds, states of health, and interpersonal relationship characterizations, but there was no significant difference due to sex, age, monthly income, and online shopping frequency (data not shown). In the dimensions of recycling behavior, persuasive behavior, purchasing behavior, and civil behavior were significantly different among individuals with different educational backgrounds. Disposal behaviors were significantly different among participants with different states of health. Persuasive behaviors and disposal behaviors were significantly different among individuals with different interpersonal relationships.
By comparing the average values of responses and cross analysis, and combining these with MATLAB software mapping (R2016b, The MathWorks, Natick, MA, USA), the distribution of individual express delivery packaging waste recycling behavior was visualized (Figure 2 ). The mean scores for recycling behavior, persuasive behavior, purchasing behavior, and civil behavior changed with the increase of education background and exhibited an inverted U-shaped pattern. Individuals with junior college and bachelor degrees were more active (had higher scores) in sorting and recycling express packaging waste that those with less or more formal education. As the state of participants' health improved, the scores of recycling behavior and waste disposal behavior also increased, indicating that healthy individuals were more inclined to classify and recycle the express packaging waste than those in poorer health. In addition, as the quality of interpersonal relationships increased, the scores for recycling behavior, persuasive behavior, and disposal behavior increased constantly, reflecting that individuals with a good interpersonal atmosphere tended to participate in and drive the sorting and recycling of express packaging waste. By comparing the average values of responses and cross analysis, and combining these with MATLAB software mapping (R2016b, The MathWorks, Natick, MA, USA), the distribution of individual express delivery packaging waste recycling behavior was visualized (Figure 2) . The mean scores for recycling behavior, persuasive behavior, purchasing behavior, and civil behavior changed with the increase of education background and exhibited an inverted U-shaped pattern. Individuals with junior college and bachelor degrees were more active (had higher scores) in sorting and recycling express packaging waste that those with less or more formal education. As the state of participants' health improved, the scores of recycling behavior and waste disposal behavior also increased, indicating that healthy individuals were more inclined to classify and recycle the express packaging waste than those in poorer health. In addition, as the quality of interpersonal relationships increased, the scores for recycling behavior, persuasive behavior, and disposal behavior increased constantly, reflecting that individuals with a good interpersonal atmosphere tended to participate in and drive the sorting and recycling of express packaging waste. Under the combined influence of bivariate variables, the lowest scores of recycling behavior were distributed among participants that had poor health and senior high school or technical secondary school education, those with a junior high school education or below and good quality interpersonal relationships, and those with poor health and poor interpersonal relationships. On the whole, participants with poor health and a low level of education were less involved in the separation and recycling of express packaging waste, but the interpersonal relationship did not play a decisive role in the common influence of the two variables. Under the combined influence of bivariate variables, the lowest scores of recycling behavior were distributed among participants that had poor health and senior high school or technical secondary school education, those with a junior high school education or below and good quality interpersonal relationships, and those with poor health and poor interpersonal relationships. On the whole, participants with poor health and a low level of education were less involved in the separation and recycling of express packaging waste, but the interpersonal relationship did not play a decisive role in the common influence of the two variables.
Analysis of Recycling Behavior Changes Based on the Information Intervention Format
Ignoring individual value orientations, the difference-in-differences analysis and t-test were used to analyze waste recycling behavior before and after information intervention in the experimental groups and the control groups. The results are shown in Table 3 . In the control groups, there was no significant difference in individual waste recycling behavior before and after information intervention (Figure 3) , nor was there a significant change in persuasive behavior, purchasing behavior, disposal behavior, or civil behavior. The recycling behavior of individuals in the experimental groups that received text information intervention (Information Format A) showed a significant positive change after the information intervention (+0.16). Purchasing behavior and disposal behavior scores also significantly increased, although there was no significant increase in persuasive behavior and civil behavior. The recycling behavior of individuals in the groups that received pictorial information (Information Format B) showed significant positive change after the information intervention (+0.24). Scores for persuasive behavior, purchasing behavior, and disposal behavior significantly increased, and although the civil behavior score also increased, the change was not significant. These results showed that information intervention can effectively influence an individual's express delivery packaging waste recycling behavior, mainly in the aspects of persuasive behavior, purchasing behavior, and disposal behavior. Note: (1), (4), and (7) refer to mean values of the control group, information A group (text) and information B group (pictures), respectively, before information intervention; (2), (5), and (8) refer to mean values of the control group, information A group, and information B group, respectively, after information intervention.
The effects of different formats of information containing the same content were compared using a t-test; the results are shown in Table 2 . Although the recycling behavior of individuals in the Information B group (pictorial information) was higher (+0.08) than that of the Information A group (text information), the difference was not significant (p > 0.05), indicating that both information formats had the same impact on recycling behavior. Among the dimensions of recycling behavior, increased scores for persuasive behavior, disposal behavior, and civil behavior also were not significantly different under the influence of information format, but purchasing behavior scores of the participants receiving pictorial information were significantly higher (+0.025) than those of participants receiving text information. 
Analysis of Recycling Behavior Changes Based on Value Orientation
The difference-in-differences test and the t-test were used to analyze the behavior changes of individuals with different value orientations in response to information intervention. The results presented in Figure 4 show that in the egoistic (self-interest) group, the pro-relation (relativesinterest) group, and the pro-social (social-interest) group, the change in waste recycling behavior of the control participants (those that received no information) was not significant, and their scores for persuasive behavior, purchasing behavior, disposal behavior, and civil behavior showed no significant changes.
In the egoism group, the participants that received text information (Information A group) showed no significant difference in individual recycling behavior scores after the information intervention; however, their purchasing behavior and disposal behavior scores increased significantly. The persuasive behavior and civil behavior scores of Information A group participants also increased after intervention, but the change was not significant. These results reflect that text information could not affect the overall packaging waste recycling behavior of the egoistic group but 
The difference-in-differences test and the t-test were used to analyze the behavior changes of individuals with different value orientations in response to information intervention. The results presented in Figure 4 show that in the egoistic (self-interest) group, the pro-relation (relatives-interest) group, and the pro-social (social-interest) group, the change in waste recycling behavior of the control participants (those that received no information) was not significant, and their scores for persuasive behavior, purchasing behavior, disposal behavior, and civil behavior showed no significant changes.
In the egoism group, the participants that received text information (Information A group) showed no significant difference in individual recycling behavior scores after the information intervention; however, their purchasing behavior and disposal behavior scores increased significantly. The persuasive behavior and civil behavior scores of Information A group participants also increased after intervention, but the change was not significant. These results reflect that text information could not affect the overall packaging waste recycling behavior of the egoistic group but did improve their purchasing behavior and disposal behavior. In the Information B group (receiving pictorial information), recycling behavior scores increased significantly after the information intervention, as did purchasing behavior and disposal behavior scores; however, the increases in persuasive behavior and civil behavior scores were not significant. These results indicated that pictorial information effectively improved the overall recycling behavior of the egoism group, especially their purchasing behavior and disposal behavior.
did improve their purchasing behavior and disposal behavior. In the Information B group (receiving pictorial information), recycling behavior scores increased significantly after the information intervention, as did purchasing behavior and disposal behavior scores; however, the increases in persuasive behavior and civil behavior scores were not significant. These results indicated that pictorial information effectively improved the overall recycling behavior of the egoism group, especially their purchasing behavior and disposal behavior. Figure 4 . Distribution of mean differences in express delivery packaging waste recycling behavior between experimental groups and the control group before and after information intervention. Note: "*" significant at p < 0.05, "**" significant at p < 0.01, and "***" significant at p < 0.001. Information A = group receiving text information, Information B = group receiving pictorial information, and Control = group receiving no information.
In the pro-relation group, the individual waste recycling scores of all participants that received information by text (Information A group) and by pictures (Information B group) significantly increased after information intervention, and the changes were mainly manifested in persuasive behavior, purchasing behavior, and disposal behavior (i.e., civil behavior did not change significantly). These results showed that either text information or pictorial information could effectively improve the overall recycling behavior of pro-relation participants, especially their persuasive behavior, purchasing behavior, and disposal behavior.
Likewise, in the pro-social group, the individual waste recycling scores of all participants that received text (Information A group) and pictures (Information B group) significantly increased after information intervention, and the change was mainly manifested in persuasive behavior, purchasing behavior, and disposal behavior (civil behavior did not change significantly). Thus, as for pro-relation participants, both text information and pictorial information effectively improved the overall recycling behavior of pro-social participants, especially their persuasive behavior, purchasing behavior, and disposal behavior.
Discussion
Differences in Individual Demographic Characteristics of Participants and Their Express Packaging Waste Recycling Behavior
According to the difference-in-differences analysis and comparison of mean recycling behavior scores among individuals, the scores of recycling behavior, persuasive behavior, purchasing behavior, and civil behavior changed with the increase of education level and showed an "inverted U-shaped" trend. Thus, it was not the most well-educated participants that were the most active in participating in and promoting the sorting and recycling of express packaging waste. This result Figure 4 . Distribution of mean differences in express delivery packaging waste recycling behavior between experimental groups and the control group before and after information intervention. Note: "*" significant at p < 0.05, "**" significant at p < 0.01, and "***" significant at p < 0.001. Information A = group receiving text information, Information B = group receiving pictorial information, and Control = group receiving no information.
Discussion
Differences in Individual Demographic Characteristics of Participants and Their Express Packaging Waste Recycling Behavior
According to the difference-in-differences analysis and comparison of mean recycling behavior scores among individuals, the scores of recycling behavior, persuasive behavior, purchasing behavior, and civil behavior changed with the increase of education level and showed an "inverted U-shaped" trend. Thus, it was not the most well-educated participants that were the most active in participating in and promoting the sorting and recycling of express packaging waste. This result indicated that although individuals with master's and/or doctoral degrees had higher education experience than other participants, this advanced education apparently had not improved their level of environmental literacy. This finding is in line with the current training and evaluation system of Chinese graduate students (Zhang and Lu, 2016) [45] , in which more attention is placed on the research and innovation ability of graduate students, and less attention is given to the cultivation of environmental literacy and environmental awareness. In addition, people who receive higher education will have a relatively higher income (Gregorio and Lee, 2002) [46] and a better living environment. According to the theory of pollution exposure, groups with a good living environment have a lower perception of pollution of express packaging waste in their daily life (Sun et al., 2017) [47] . Furthermore, they have a lower perception of living comfortable benefits for the recycling of express packaging waste, which leads to non-urgent and passive participation in express packaging waste recycling activities.
Packaging waste recycling behavior, especially disposal behavior, also increased as the reported state of health of participants improved. This phenomenon is of great concern, because it indicates that individuals in poor health were less likely to classify and recycle express packaging waste. Express packaging waste has attributes that pollute the living environment and endanger residents' health (Duan et al., 2017; Liu, 2018) [2, 48] . Thus, the appropriate management of express delivery packaging waste is of great significance to the health of individuals and families. People in poor health are reluctant to properly dispose of the express packaging waste, which will make their living environment more polluted and could further endanger their health, forming a vicious circle.
As interpersonal relationship quality improved, the scores for recycling behavior, persuasive behavior, and disposal behavior also increased. On the one hand, Chen et al. (2018) [4] pointed out that the intervention of inter-individual behavior will have interpersonal costs. Individuals with good interpersonal relationships have lower interpersonal barriers in persuading and motivating people around them to participate in the sorting and recycling of express delivery packaging waste, and their "cost consumption" associated with intervention will be lower than for people with poor interpersonal relationships. Therefore, persuasive behavior is more likely to occur among people with good quality interpersonal relationships. On the other hand, current government regulations and the overall social atmosphere are promoting approved environmentally friendly behavior (Ferris et al., 2009) [49] . Thus, under the influence of group norms, individuals worried that they might create bad impressions will carry out disposal behavior in order to maintain a good relationship with other groups and meet social expectations.
Effects of Different Forms of Information Intervention on Individual Recycling Behavior
Analysis of the differences in behavioral performance of the experimental groups and the control group showed that information interventions consisting of text, as well as pictures, could significantly influence recycling behavior. According to the theory of approach-avoidance, an individual's behavior and attitude will be affected by their perception of the result of their behavior. Thus, research shows that it is reasonable to guide recycling behavior in the form of information feedback from the perspectives of promoting resource conservation, improving physical health, improving living environment, increasing economic income, and satisfying personal emotion. In addition, the continuous feedback of information will also increase individuals' awareness of the problems associated with express delivery packaging waste. The promotion of cognition will inevitably lead to reasonable, expected behavior (Wossink and Wenum, 2003) [50] , and environmental cognition has a positive promoting effect on individual environmental behavior (Peter and Viraraghavan, 2005; Cooke and Vermaire, 2015) [51, 52] . Therefore, appropriate and reasonable information feedback can effectively intervene to influence individual recycling behavior.
However, in this study the results showed that the recycling behavior of individuals that received pictorial information was higher than that of participants receiving text information, although the differences were not statistically significant. This finding was inconsistent with the common intuitive impression. A possible explanation is that pictures are more vivid and intuitive than texts and can help individuals read information quickly; furthermore, some scholars believe that pictures are more likely to promote positive emotions and positive behaviors than texts (Marlow and Jansson-Boyd, 2011; Yang et al., 2010; Childers, 2010) [11, 53, 54] . However, in this study pictures and texts were consistent in content. Prolonged information feedback will help individuals fully understand both pictorial and written information, and thus the two formats have a converging effect on behavior change.
Interestingly, among the dimensions of packaging waste recycling behavior, the scores for individual purchasing behavior were significantly higher after the intervention of pictorial information than from text information. In other words, pictorial information can affect individuals' purchasing behavior of express packaging more strongly than written information. Regarding consumption, vivid and visualized information using pictures is more helpful in improving consumers' evaluation of products than words alone (James and Esther, 2001) [55] . In addition, consumers with high purchasing ability are more affected by pictures due to their interpretation level (Yang and Zhu, 2016) [12] . Express delivery packaging is low-cost and readily available, and its purchase is easy. Therefore, information interventions using pictures is more influential on purchasing behavior than text.
Impact of Information Intervention on Individual Recycling Behavior of People with Different Value Orientations
The behavioral performance analysis showed that text information could not effectively change the overall recycling behavior of participants in the egocentric group but could improve the overall recycling behavior of participants in the pro-relation group and pro-social group. The separation and recycling of express packaging waste is a problem of public resources and environmental pollution, and such problems have the characteristics of positive externality (Chen et al., 2018; Pan et al., 2014) [4, 56] , which will induce egocentric persons to avoid their own recycling costs and exhibit hitching behavior (Abbey and Doukas, 2012; Garcia et al., 2005) [57, 58] . In the context of this study, participants in the egoistic value groups were more concerned about whether they personally would gain benefits from a particular behavior than whether others would benefit. Consequently, participants in the egoistic values group had a lower willingness to participate in the sorting and recycling of express packaging waste and were more willing to sit back and enjoy the success resulting from the efforts of other people.
Notably, although the scores for civil behavior in the groups of all value orientations increased after information intervention, the change was not significant. That is to say, information intervention did not effectively impact the civil behavior of individuals, even those with pro-social values. This result indicated that reliance solely on information intervention as a means to increase an individual's citizenship behavior was ineffective, especially among Chinese citizens that have higher recessive values of environmental behavior [26] . Driving the exhibition of environmental citizenship behavior must fundamentally awaken citizens' awareness of environmental protection and improve their consciousness of rights and participation. Achieving these objectives will require more specialized information intervention or measures.
Limitation
In this study, empirical research was conducted by the means of random intervention experiment, and all links in the experimental process were controlled seriously as much as possible in order to make the experimental samples' distributions reasonable, the measure scale and experimental material scientific, and the WeChat information intervention effective. Although WeChat is a significant means of reaching people in terms of information intervention, people may pay attention differently to information provided by different means, such as receiving information from brochures, web pages, and other means of intervention. Information interventions in these aspects need to be considered more in future studies.
Conclusions and Suggestions
This study evaluated the effect of information intervention on how participants managed express delivery packaging waste. Participants were randomly selected, and on the basis of a factor analysis of value-orientation data collected in a baseline survey, combined with literature research, were divided into egoistic, pro-relation, and pro-social groups. Likewise, their recycling behaviors were classified as persuasive behavior, purchasing behavior, disposal behavior, and civil behavior. On this basis, the impact of individual demographic characteristics on participant's recycling behavior of express packaging waste was analyzed through behavioral experiments that measured participants' response to information interventions using text and pictures. Furthermore, the information intervention experiments clarified individual differences in information processing and behavior decision-making in the process of information intervention by participants with different value orientations. The results showed that:
(1) Recycling behavior is significantly different due to an individual's demographic characteristics.
Specifically, the recycling behavior of individuals showed an "inverted U-shaped" change trend as their level of education increased. Individuals with junior college and bachelor-level university degrees are more active in sorting and recycling express packaging waste than are individuals with either less or more formal education. In addition, as their state of health and quality of interpersonal relationships improves, individuals were more willing to classify and recycle packaging waste as well as encourage others to do so. This finding indicated that individuals with poor health status and poor interpersonal relationships need more attention and intervention to promote their packaging waste recycling behavior. (2) Both text information and pictorial information significantly influenced the recycling behavior of participants. Although the scores for recycling behavior of individuals receiving picture information was higher than of those receiving text information, the difference was not statistically significant. (3) Interestingly, among the dimensions of recycling behavior, the scores for individual purchasing behavior were significantly increased after the pictorial information intervention and were significantly higher than the scores for participants receiving text information. In other words, information in the format of pictures can affect individuals' purchasing behavior of express packaging more than text information. (4) Among different value orientation groups, text information cannot effectively change the overall recycling behavior of egocentric groups but can improve the overall recycling behavior of pro-relation groups and pro-social groups. This study provides an effective theoretical reference and practical basis for improving the recycling behavior of individuals at the source of waste generation and promoting the appropriate and resource-oriented treatment of express delivery packaging waste. Based on the conclusions, the following suggestions were proposed to promote recycling behavior of individuals:
(1) A targeted guidance strategy based on individual's demographic characteristics. The results showed that recycling behavior had a lower score in the groups with a junior high school education or below and master's education or above, which were in a poor state of health and experienced poor interpersonal relationships. Therefore, the government needs to target and guide such "special" groups urgently. Specifically, the government can trigger individual recognition and attention to express packaging waste recycling by opening up socialized information dissemination channels and personalizing and customizing information dissemination and feedback. For example, establish individual classified information data and conduct targeted feedback in target groups through social networks (WeChat public platform, etc.) and, through the dynamic release of concern, increase the economic and health benefits from daily express packaging waste, and then improve recycling behavior. (2) A two-layer information interaction intervention strategy. The study concluded that due to the heterogeneity of individual value orientation, the degree of individual behavior change would differ according to the information of the intervention. This requires that the characteristics of individual psychological heterogeneity, especially the differences in value preference, must be taken into account in the content design and form selection of intervention information. Avoid the inhibition effect of the interaction between the situational information and the psychological information and induce the interaction promotion effect of the two-layer information. For example, in the induction of individual purchasing behavior, information in the form of pictures can be preferentially selected to stimulate and intervene in residents' consumption. Through repeated information feedback and stimulation, individuals' recycling behavior can be strengthened, and then the recycling behavior will be sustained and stable. (3) Endogenous environmental awareness actuation strategy. It is found that civil behavior cannot be effectively guided by simple information feedback. Driving the occurrence of civil behavior of express packaging waste needs to arouse citizens' awareness of environmental protection, rights, and participation. In terms of policy intervention, it can start from the perspective of residents' perception of psychological empowerment of express package waste recycling. Through specific information intervention measures, the residents' perception of meaning, competence, choice, and the impact of express package waste recycling can be enhanced, and residents' psychological empowerment experience can be increased, thus promoting their endogenous awareness of citizens and environmental protection. 
